###### Strengths and limitations of this study

-   First pilot of a natural experiment to test the cost-effectiveness of care farms in the UK.

-   Three different care farm and probation settings are studied using range of methods.

-   Probation Services in England are currently undergoing major changes; the timing of this pilot may limit an accurate assessment of feasibility.

Background {#s1}
==========

Care farming (also called social farming) has been defined as the use of commercial farms and agricultural landscapes as a base for promoting mental and physical health, through normal farming activity.[@R1] A care farm utilises the whole or part of a farm to provide health, social or educational care services for one or a range of vulnerable groups of people, providing a supervised, structured programme of farming-related activities, rather than occasional one-off visits.[@R4] The numbers of care farms have been growing, particularly in Europe, with an estimated 1000 care farms in the Netherlands[@R5] and over 230 in the UK,[@R6] [@R7] 900 in France, 300 in Belgium, 160 in Germany, 675 in Italy and 100 in Ireland.[@R8]

Care farming is a truly complex intervention. Farms differ in terms of the type of farming activities (eg, horticulture and livestock farming), other activities (eg, gardening, conservation, woodwork and metal work) and well-being and skills interventions provided (eg, health promotion, counselling and skills qualifications). There is also a wide range of clients using care farms including those with long-term conditions such as dementia, depression, learning disabilities, substance misuse and behavioural issues as well as offenders. Given this complexity the main defining feature of a care farm is the involvement in farm activities for a therapeutic purpose. It is also important to highlight the farming component of the intervention. This helps to distinguish care farms from horticultural or animal-based therapy projects where production is not on a commercial level or as a social enterprise.[@R5]

Care Farms can be categorised as one element of 'green care'. The typology of green care has been summarised in [figure 1](#BMJOPEN2014006536F1){ref-type="fig"} by Bragg[@R22] (adapted from Haubenhofer *et al*,[@R9]; and Sempik and Bragg[@R10]).

![Care farms within the typology of green care.](bmjopen2014006536f01){#BMJOPEN2014006536F1}

While the number of care farms is increasing across Europe, and their services are increasingly commissioned by a range of public health, education and social sector organisations; commissioners face challenges in identifying the evidence of their effectiveness. The complexities and multifaceted nature of care farms means that this is an intervention that does not lend itself easily to a randomised controlled study design. The observational evidence that is available is published in a wide range of journals or available as 'grey literature' across Europe and is not easily synthesised.

The evidence base for the effectiveness of care farming is relatively recent (within the past 10 years).[@R11] Much research originates from the Netherlands and Norway and is comprised of qualitative, cross-sectional and before and after studies with a range of client groups, including the elderly, those with physical or learning disabilities, long-term conditions and psychiatric conditions and with a range of types of care farm.

Findings imply that many participants benefit from; being part of a social community; the relationship with the farmer (and their family and other staff); engaging in meaningful activities in a green environment; and for some, the possibility for work opportunities.[@R12] The fact that the farm provides an informal, non-care context which is close to the experience of everyday life is also valued.[@R4] [@R17]

Several authors note improvements in mental well-being and improvements in social interactions.[@R19] Positive behavioural impacts such as reduced police contact and drug use have been noted among young people[@R18] Reductions in anxiety and depression have been observed in people with mental health issues[@R14] [@R15] [@R19] [@R23] [@R24] and those with psychiatric and addiction problems have also experienced improved social and work skills.[@R5] [@R12] [@R18] [@R19] [@R21] [@R25] People with learning difficulties also appear to benefit, with increased life skills and social interaction.[@R21] Increased cognitive functioning and well-being has been noted among those with dementia.[@R29]

Why care farms may work {#s1a}
-----------------------

We hypothesise that the opportunity to not only be in, but also to interact with nature enables care farms to improve quality of life, particularly through improvements in mental health, but also through physical health.

As many care farms also provide opportunities for social interaction, skills building and purposeful work, it is highly likely that these elements also contribute to improved quality of life and well-being. Attempting to unpick these mechanisms for change is challenging and requires further study.

Offenders serving probation orders are an important client group for Care Farms in the UK. A survey of 142 care farms in England found 27% were working with offenders on probation.[@R7] While no comprehensive survey of the use of care farms, or social farms across Europe, there are case studies of social farms supporting offenders in Germany and this may well be the case elsewhere in Europe.[@R8] A mapping exercise of the use of social/care farms across Europe and potentially further afield would be of value.

Offenders display many of the attributes of a disadvantaged population. They suffer a greater burden of physical and mental ill-health than the general population,[@R30] are more likely than the general population to have been in care,[@R31] [@R32] suffered harsh or neglectful parenting and developed early behaviour difficulties,[@R31] been excluded from school,[@R32] [@R33] have witnessed violence at home and suffered from addiction problems as children.[@R34]The link between poor mental health and reoffending is well-established.[@R35] [@R36] The evidence of factors associated with desistance, or not re-offending, highlights the importance of building hope[@R37] and social capital,[@R38] and changes in perceptions of self[@R37] and the interplay of these factors with improvements in opportunities and social, environmental circumstances.[@R39] The limited evidence base on green care and care farming would suggest that these environments can produce exactly these sort of benefits and may therefore be particularly appropriate for this and similar client groups.

In England, there is a policy emphasis on the use of community orders, whereby those who have committed lower risk offences are sentenced by the court to serve their punitive order in the community rather than in prison. Community orders have been shown to be more effective than custodial sentences of less than 12 months in reducing reoffending, although this may be in part due to the case mix of offenders.[@R34] The positive impacts of community orders have been explained theoretically through concepts of 'generativity' whereby offenders are able to realise personal redemption through positive contributions to the community.[@R40] It may be that working on a care farm may also contribute to this sense of generativity.

Methods/design {#s2}
==============

Objectives {#s2a}
----------

The specific objectives of the ECO study are: To conduct a systematic review of published and grey literature evaluating the impacts of care farms in improving the health and well-being of disadvantaged populations.To estimate differences in effectiveness in terms of quality of life, mental health, lifestyle behaviours and reoffending rates between three care farms and between care farms and comparator settings in order to inform sample size calculations for a follow-on natural experiment.To identify factors that drive probation service decisions on where offenders will serve their community order so as to identify potential selection bias and confounders as well as the most appropriate ways to collect data on these factors.To identify the most appropriate ways to gain informed consent, maximise recruitment, follow-up and effective completion of questionnaires while minimising drop out by offenders.To identify the most appropriate ways to collect cost data on the care farm and comparator interventions and wider costs to health and social care and society and explore the feasibility of measuring of conducting cost-utility analysis and/or a cost-benefit analysis.To draw on qualitative work with offenders, care farmers and probation officers to identify the possible mechanisms that lead to changes in quality of life, health and well-being among offenders attending care farms.

Study design: systematic review {#s2b}
-------------------------------

In light of the challenges of synthesising the existing evidence of the effectiveness of care farms in improving health and well-being, a key component of this study is a mixed methods systematic review of published and unpublished evidence (objective 1). The review title has been registered with the Campbell Collaboration and the full protocol will be available on the Campbell Collaboration website.[@R41] Details of the review are also available on the PROSPERO website. The study design is summarised briefly here. The aim is to systematically review the available evidence of the effects of care farms on quality of life, health and social well-being of service users. Where possible, the evidence will be synthesised to: Understand the size of the effect that care farms may have on the health, well-being or social outcomes of different population groups.Examine whether effects differ depending on the activities and characteristics of the farm/farmer, the duration of time participants spend at the farm, the number and diversity of the participants on the farm, and whether the farm is the only intervention.

A range of study methodologies including RCTs, non-randomised observational studies and qualitative studies will be included in the review. As we expect to find some before and after studies that do not have a control group, their inclusion in the review will also be considered. The results of single group pre--post designs will be analysed separately from other study designs. A wider range of population groups use care farms and these will be captured by the review. Participants of any age will be included in the review. We expect the likely participant groups to include: offenders serving community orders or similar sentences in the community rather than in prison; offenders 'on-licence' (ie, recently leaving prison to re-enter the community); people with drug and alcohol problems; people with mental health problems including anxiety, depression and psychiatric disorders; young people with challenging behaviour, particularly those excluded/ facing exclusion from school or those at risk of offending; people with health problems particularly long-term conditions, including dementia; people with learning difficulties and people receiving palliative care. It is also possible that the review will identify other relevant client groups.

The primary outcome for the review is quality of life as measured by a validated quality-of-life measure such as the EQ5D,[@R42] short-form health survey 36 (SF-36),[@R43] CORE-OM,[@R44] WEMWBS.[@R45] This review will cover a broad range of secondary outcomes, including any that use a recognised measure of health, well-being or behaviour, assessed using self-report or objective measures. We aim to use this review and evidence from our primary research to identify pathways to change for different population groups and develop a logic model to explain these relationships. Being too restrictive in the secondary outcomes for the review would limit our understanding of these potential mechanisms.

Study design: pilot study {#s2c}
-------------------------

The aim of the primary research is to pilot the design and methods of a natural experiment and economic evaluation to examine the effectiveness of care farms in improving the quality of life of offenders serving community orders and to understand the mechanisms within care farms that influence these impacts. The findings of this study will indicate whether a larger, fully powered natural experiment is feasible to assess the cost utility and/or cost-benefit, of care farms in improving offender health and well-being, and ultimately reducing recidivism.

The study is funded by the National Institute for Health Research\'s (NIHR) Public Health Research Programme and has received ethical approval from the University of Leeds Ethical Review Board (SoMREC/13/014) and approval from the National Offender Management Service (NOMS; 2013-257).

The study will use both quantitative and qualitative methods to meet the objectives above. Given the requirement for courts and Probation Services to allocate offenders to locations to serve their community orders, randomisation to care farm or control location would be impossible. Hence, this study explores the feasibility of a natural experiment design whereby offenders attending care farms and comparator locations are assessed at the start and end of their community orders. Qualitative methods will be used to explore processes within probation services, and experiences of offenders and care farm staff.

Target population and setting {#s2d}
-----------------------------

The target population for the study is adult offenders (18 years and over) serving a community order. Offenders who have committed severe offences or have severe mental health issues may occasionally be sentenced to community orders but are not eligible for placement on a care farm, and so will not be included in this study. Resources have been included in the budget for translation services for those who are not comfortable being interviewed in English, thus no one will be excluded based on their ethnicity or language abilities.

In this study, three sites in England will be selected in order to study the variation in Probation Service processes and types of care farms. We will purposively sample Probation Services which have different procedures and structures for working with offenders, including systems for providing initial 'inductions', communication mechanisms and processes for allocating offenders to locations to serve their community orders. We will purposively sample care farms which have a different range of activities both on the farm and also health and support services. For example, some farms offer counselling sessions or health trainers, while others provide skills training in farming or conservation activities or life skills. A few care farms offer qualifications to their clients. Care farms also display a range of organisational cultures, with some working as social enterprises selling the goods that are produced; others have a religious or spiritual focus. There may also be differences in the types of community order that are accepted on different care farms. Some care farms specialise in supporting those with substance misuse problems and may only take offenders with a 'special requirement' for a substance misuse rehabilitation requirement as part of their community order. Understanding these dynamics and how feasible it is to conduct a fully powered study sensitive to these complexities is a key aim of this study.

Comparator locations {#s2e}
--------------------

The comparator population will be offenders serving community orders in settings other than a care farm in the same Probation Service areas as the selected farm. The activities carried out while serving community orders in these comparator locations areas may include: building work, working in charity shops, food handling, painting and decorating, recycling and cleaning. Understanding the characteristics of offenders attending the care farms is an important part of establishing the make-up of the comparator arm. Thus, if the participants are allocated to a care farm to serve a special requirement then a group with a similar requirement and risk of re-offending (as determined by the Probation Service assessment process) will be recruited. This understanding of the comparator group will be gained early in the study through discussions with staff in each probation service.

Primary and secondary outcome measures {#s2f}
--------------------------------------

The primary outcome of the study is quality of life and well-being derived from the Clinical Outcome in Routine Evaluation--Outcome Measure (CORE-OM). CORE-OM has been validated among offender populations[@R46] [@R47] and can be used to derive QALYs.[@R48] The 34 items cover four dimensions: subjective well-being; problems/symptoms; life functioning; and risk/harm.[@R49]

Secondary outcomes are: Individual level data on re-offending rates over a max 18-month period obtained from individual level data from the Police National Computer.Mental health derived from Warwick-Edinburgh Mental Well-being Scale (WEMWBS).[@R45]Measures of smoking, alcohol, drug use, diet and physical activity adapted from General Lifestyle Survey[@R50] and Health Survey of England.[@R51]Measures of the relatedness to nature.[@R52] [@R53]Exploration of health utility as derived from CORE-OM.[@R49] Based on CORE-OM, health states can be valued and quality adjusted life years (QALYs) derived permitting a cost-utility analysis.[@R48]Exploration of the cost per re-offending event avoided due to attendance on a care farm.

Sample and recruitment processes {#s2g}
--------------------------------

As a pilot study, a conventional sample size calculation is not appropriate as the study\'s main aim is to assess feasibility, recruitment and follow-up rates, clarify selection biases and effects of confounding. As there are no hard and fast rules for judging the sample size for a pilot study, we judge an appropriate sample size to be 300 participants recruited across the three care farms and comparator sites. This will be sufficient to allow us to determine a sample size for a follow-on study that takes account of between-care farm effects and the possible effects of bias (ie, response rates and drop-out). With an expected loss to follow-up of 40%, this will allow a total of 180 participants (90 care farm attendees and 90 comparator location attendees) with both baseline and follow-up data. Using three sites will enable the assessment of variation between care farms and with comparator sites, in terms of: recruitment and follow-up rates, allocation decisions (ie, confounders), selection biases and outcome measures.

In order to meet this target of 300 participants, we plan to recruit 60 participants over a 1-year period from care farm 1 and 60 from comparator 1. Recruitment will start at a later date in the other two care farms and comparators. Forty-five participants will be recruited from care farm 2 and 45 from comparator 2. Similarly, 45 will be recruited from care farm 3 and comparator 3. These participants will be recruited over a 9-month period. In total therefore, 150 participants will be recruited from all three care farms and 150 from across the three comparator locations. The delayed start in recruitment in care farms/comparator 2 and 3 will enable us to draw on initial learning on recruitment from care farms/comparator 1 and to try improved strategies in the remaining two sites. Recruitment will be spaced over the entire year in order to identify any impact of seasonality on participants' experience, activities and outcomes. Ideally offenders should be recruited and baseline measures taken prior to start their community order placement. However, this will be dependent on a number of factors including the speed at which placements start after sentencing, and the logistics of integrating research processes within and across multiple probation sites. We will work with probation services and care farm/comparator site staff to establish the most appropriate and feasible time to recruit. The possibility of incentivising offenders to take part in the study will be discussed with probation staff.

Recruitment will be conducted face to face by a research assistant. Informed consent will be obtained to take part in the study and also independently to access personal information from the probation and police services. Participation in the study will not be contingent on granting permission to access personal data.

Assessing feasibility of these recruitment targets, establishing research procedures and identifying the optimal recruitment processes is a key element in this study.

Follow-up {#s2h}
---------

Measures for offenders attending the care farm and comparator location will be taken at both the start and completion of their community order placement. If the offender has not completed their placement during the 1 year recruitment period, they will be followed up for 6 months from the start of their order, regardless of whether they have completed their order or placement. If an offender does not comply with the requirements of their order and is categorised by the Probation Services as having 'breached', they will be followed up at the end of their subsequent community order or at the end of the follow-up period. If they are given a prison sentence, they will be noted as 'lost to follow up' for the quality of life, health and well-being measures, however their reoffending outcome can be assessed. As a preference, follow-ups will be conducted face to face as close to the end of their placement as possible. However, the unpredictability of community orders, particularly changes to placements and variable completion rates, may necessitate postal follow-up. In these instances a financial incentive to return the questionnaire will be offered to maximise response rates.

Confounders {#s2i}
-----------

While not all confounders are measurable and may not be relevant as they do not introduce bias into the assessment process, the pilot study and systematic review will identify a list of relevant confounders and ways of measuring these. Potential confounding factors at the individual level include: area of residence, employment status, deprivation, age, gender, lifestyle behaviours, health, mental health, social skills and support, ability to engage with others and offending history. Potential confounding factors at the Probation Services level include seasonality, probation staff may also be influenced by their perceptions/knowledge of individual factors above and this may in turn influence the allocation to care farm or comparator sites.

As allocation decisions may be based on some of these factors, confounding by indication will need to be addressed in the planned follow on study. This will be carried out through either propensity (probability of being allocated to a care farm) matching, or cases and control, or adjustment by propensity scores in the outcome models. The pilot data will assess feasibility of collecting information on these potential confounders and provide an initial examination of their relevance to the allocation decision by testing the propensity methods.

Analyses {#s2j}
--------

Feasibility and acceptability outcomes will be reported descriptively. The correlation between CORE-OM and other secondary measure scores for the same person will be estimated from the pilot data. The estimate and its variability of the primary outcome measure will be used in the sample size calculations for the follow-on study. Additionally, the differences in the outcomes between those offenders at care farms and other locations will be estimated from the pilot data. Two potential issues need to be addressed in the statistical analysis. First the outcomes are to be measured at multiple time points, therefore individuals may vary in their number of measurements due to attrition and there is likely to be correlation in an individual\'s outcomes over time. Second, as the study includes three sites there is potential for clustering of outcomes and other factors for individuals within each site. To account for these issues multilevel models will be used with time points nested within individuals and individuals nested within sites. Using multilevel models therefore accounts for missing data at particular time points, correlation in outcomes for an individual and account for potential clustering between sites. Exploring the pilot data using these approaches provides an estimate of the various relationships to inform the follow-on study analysis plan.

If differences in outcomes are found between care farms, appropriate adjustment in the sample size of the main study will account for the clustering/site effect (ie, the intracluster correlation coefficient (ICC)). The results from studies identified in the literature review will also be drawn on for sample size calculations (including ICC estimation) for the follow-on study, incorporating a sensitivity analysis framework to explore the impact of the variation of estimates from previous studies on the subsequent sample size calculation.[@R54]

Health economics component {#s2k}
--------------------------

As this is a pilot study, the economic analysis will be exploratory. The main purpose will be to identify issues, particular in terms of collecting both cost and outcome data. The primary exploratory analysis will be a cost-effectiveness analysis, especially a cost-utility analysis, using QALYs as the outcome measure and costs incurred in the provision of the intervention, as well as healthcare resource and social services utilisation as reported by clients. QALYs will be obtained using the CORE-OM data and the mapping algorithm.[@R55]

The secondary analysis will estimate an exploratory expected incremental cost per re-offending event avoided due to attending a care farm. Drawing on a review of the evidence, we will also explore the suitability of a cost-benefit analysis of care farms to society incorporating reoffending and crime rates and employability of offenders after attending a care farm.

Qualitative sampling and methods {#s2l}
--------------------------------

There are three main areas to the study which necessitate a qualitative approach. First, to understand the factors driving decisions to allocate offenders to care farms or other community order locations, qualitative interviews with approximately three probation staff responsible for making these decisions in each of the three Probation Services will be conducted (objective 3). The team will also explore the possibilities of analysing routine Probation Services data to better understand any systematic differences in the characteristics of those allocated to the care farms as opposed to other community order locations.

The second area to be explored using qualitative methods is the experience of recruitment and conducting the questionnaire. This will meet objective 4; approximately 12 offenders will be sampled from care farm and comparator locations. Half of these will be interviewed immediately following their recruitment and completion of the questionnaire and the remainder will be interviewed immediately after their follow-up questionnaire at the end of their community order. These interviews will explore their understanding of the study, the meaning of informed consent, their perceptions of the research team (whether separate from probation), understanding of the quality of life and relatedness to nature questionnaires, satisfaction with and experiences of the follow-up process, suggestions for improvement.

Third, in response to objective 6, qualitative in-depth interviews will be used with a purposive sample of offenders attending care farms. A topic guide will be developed based in theories of desistence and green care and will aim to capture their experiences of activities on the farm, impact of weather conditions, any changes their health and well-being and the changes they have experienced during their community order that may have influenced these changes. We will test the feasibility of purposively sampling participants based on change or no change in their quality of life scores. This approach may be challenging as it will require following up participants once their baseline and end-line questionnaires have been analysed and this can only be carried out once their order has ended. This may make them much harder to follow-up. We will use a separate consent process for this part of the study and incentivise participation through the offer of high street vouchers. Six in-depth interviews with care farm staff will also be conducted to identify details of activities, support provided, challenges, improvements, their perceptions of the impacts of the care farm on offenders and their articulation of the purpose of the care farm. The researcher will keep a reflective log, paying particular attention to the dynamics and openness of participants during interviews.

Qualitative analysis {#s2m}
--------------------

We will be applying a theoretical thematic analysis using theories on desistance and green care to structure the analysis. Theories on desistance suggest a number of factors contribute toward reducing the risk of re-offending including for example building social relationships, offering hope and motivation and developing self-efficacy.[@R37] [@R38] Green care theories suggest that mental well-being is enhanced through working in nature and interacting with animals.[@R56] [@R57] We will specifically enquire within the data how these theories might interact within the context of the care farm to understand impacts on attitudes to re-offending and perceptions of well-being. Recorded interviews will be transcribed verbatim by a member of the team who is not involved in the interviewing. Transcripts will be imported into Nvivo for coding purposes. Before coding, each interview transcript will be read and the recording listened to again by the interviewer/analyst with a view to identifying meaningful units of text that relate to theories on desistance and green care and also ensuring accuracy of the transcription process. Coded data will be collated and codes that are repeated across transcripts or appear to be linked will be grouped into initial themes and/or subthemes (the latter may be lower order categories). This stage will involve developing an understanding about the relationships between codes and this may be facilitated by creating maps (MS excel is good for tracking, condensing and sorting data alongside visual maps---coding matrices can be exported from Nvivo into MS Excel). This process will be repeated between interviews allowing us to gauge when saturation has been reached. The number of interviews expressed above should be seen as a guide only and may increase or decrease depending on when saturation can be reached. Although this will be a theoretical thematic analysis we will be open to new potential themes that are not represented by the guiding theories.

Collaboration {#s2n}
-------------

This study is built on the strengths of a multidisciplinary team of researchers with green care expertise from the Essex Sustainability Institute and the Green Exercise Research Team and Plant Research International, Wageningen University; with public health, statistics, qualitative research, health economics and systematic review expertise from the University of Leeds. Another strength of the team is the strong link to Probation Services which has ensured that the question is of relevance to practice. Probation Services users have been engaged in the design of the project and the team will continue to draw on the advice of a service user group facilitated by the Probation Service.

Discussion {#s3}
==========

This study will contribute to understanding of the impacts care farms may have on health and well-being and the pathways through which theses impacts are delivered. This study will provide the information needed to design a larger natural experiment to test the cost-effectiveness of care farms in improving the quality of life of offenders. These findings will provide valuable information for policymakers and practitioners seeking interventions for offenders, and may well provide valuable for when considering other disadvantaged groups.

The study is being implemented during a time of significant change within Probation Services in England. The implementation of the UK governments' 'Transforming Rehabilitation' reform program has led to the creation of a new public sector National Probation Service to work with the most high-risk offenders and the establishment of 21 new Community Rehabilitation Companies (CRCs). These CRCs are currently within the public sector, but the sale of shares is imminent. They will manage medium and low-risk offenders. While these organisational changes may necessitate some adaptation and flexibility during study implementation, the timing of the study will allow detailed observation of these changes and their impacts on providers such as care farms.

The combination of primary research and evidence review within this study will facilitate the emergence of holistic findings on the mechanisms through which interactions with nature may influence the health and well-being of disadvantaged populations. This level of understanding has the potential to influence the extent and nature of the provision of green care, adding to the tool-kit of interventions available to lessen health inequities in our societies.
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